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© Coating compositions. 



© Curable coating compositions comprising a con- 
ventional curable coating material and a cured sili- 
cone rubber powder, which has uniformly dispersed 
therein from about 1 to 20 percent by weight of an 
epoxy group-containing compound or an amino 
group-containing compound, are disclosed. When 
cured, the compositions of the invention provide 
durable mat surface coatings on buildings, structures 
and machines, inter alia. 
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COATING COMPOSITIONS 



BACKGROUND OF THE INVENTION 



The present invention relates to coating com- 
positions. More specifically, the invention relates to 
coating compositions which form coatings having a 
mat finish and a soft touch. 

Conventionally, compositions which form coat* 
ings having mat surfaces have been obtained by 
adding, inorganic powders such as quartz powder 
and alumina, or synthetic resin powders, such as 
polyester resins and polyurethane resins, to cur- 
able coating materials. However, such inorganic 
powders are hard and do not have rubber elasticity. 
Thus, the coating compositions containing inorgan- 
ic powders produce coatings lacking a soft touch. 
On the other hand, the synthetic resin powders are 
softer than inorganic powders, yet they still do not 
have rubber elasticity, have poor weather resis- 
tance, and gradually lose their softness upon long- 
term use. Therefore, coatings obtained from coat- 
ing compositions containing synthetic resin pow- 
ders lack rubber elasticity and do not provide a soft 
touch over a long period of time. 

Unlike the aforementioned systems, when sili- 
cone beads are added to room temperature-cur- 
able or heat-curable coating materials, coatings 
with embossed surfaces are obtained. Such coating 
materials are suitable for forming release coatings 
which prevent the adhesion of adhesive papers. 
However, since these compositions contain silicone 
rubber beads that are not compatible with, or adhe- 
sive to, the resin component of the coating com- 
position, the silicone rubber beads are easily sepa- 
rated from the coating film. While they may be 
effective as compositions for the release of adhe- 
sive papers, they are poor in durability as coating 
compositions to be used for general applications 
on buildings, structures and various machines. 

As a result of a thorough investigation of ways 
to overcome such problems, we have discovered 
that certain silicone rubber particles have good 
adhesion to curable coating vehicle resins and the 
above problems can be overcome by adding such 
particles to coating compositions. Thus, it is an 
object of the present invention to provide novel 
coating compositions which form coatings having 
strong adhesion between the curable coating ma- 
terial and silicone rubber particles, and also exhibit 
rough mat surfaces and a rubbery soft touch. The 
present invention therefore concerns a coating 
composition comprising: 

(I) 1Q0 parts by weight of a curable coating 
material; and 

(II) from about 1 to about 150 parts by 



weight of a cured silicone rubber powder which has 
uniformly dispersed therein from about 1 to about 
20 percent by weight of a compound selected from 
the group consisting of 
5 (i) an epoxy group-containing compound 

and 

(ii) an amino group-containing compound, 
said silicone rubber powder having an average 
particle diameter of less than about 100 mu. 

70 The curable coating materials (I) used in the 

present invention are those conventionally used on 
buildings, structures, various machines, etc.; as 
long as they are curable, there are no particular 
restrictions. Such coating materials include room- 
ys temperature-curable coating materials, room- 
temperature-drying coating materials and heat-cur- 
able coating materials. Specific examples include 
polyurethane resin coating materials, alkyd resin 
coating materials, amino-alkyd resin coating materi- 

20 als from amino resins and alkyd resins, epoxy resin 
coating materials, acrylic resin coating materials, 
silicone-modified epoxy resin coating materials, 
silicone-modified polyester resin coating materials 
and silicone resin coating materials, and the like. 

25 Typically, these curable coating materials are sup- 
plied as a solution in an organic solvent and are 
well known in the art. 

The cured silicone rubber powders (II) used in 
the present invention contain (i) an epoxy group- 

30 containing compound or (ii) an amino group-con- 
taining compound uniformly dispersed therein. 

The epoxy group-containing compounds are 
epoxy group-containing silicon compounds such as 
alkoxysilanes, (e.g., yQl- 

35 ycidoxypropyltrimethoxysilane, -y-glycidoxypropyl- 
methyldimethoxysilane. j3-(3,4-epoxycyclohexyl)- 
trimethoxysiiane). and their partial hydrolytic con- 
densates; and organic epoxy compounds such as 
glycidyl methacrylate. allyl glycidyl ether, vinyl- 

40 cyclohexene monoxide, etc. The amino group-con- 
taining compounds are amino group-containing sili- 
con compounds such as amino group-containing 
organoalkoxysilanes (e.g.. -y-aminopropyltrimethox- 
ysilane, 

45 -y-aminopropyitriethoxysilane, 

N-/3-(aminoethyl--y-aminopropyltrimethoxysilane. 
N-/3- (aminoethyl )--y-aminopropylmethyldimethox- 
ysilane. 

N.N-dibutylaminotrimethoxysilane). and their partial 
50 hydrolytic condensates. 

For the purposes of the present invention, the 
cured silicone rubber powders (II) contain about 1 
to about 20 wt% of such epoxy group-containing 
compounds or amino group-containing compounds. 

The silicone rubber compounds constituting the 
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cured silicone rubber powders (li) used in the 
present invention are addition reaction-curable sili- 
cone rubber, organic peroxide-curable silicone rub- 
ber or condensation reaction-curable silicone rub- 
ber. Typically, for the addition reaction-curable sili- 
cone rubber compounds, compositions containing a 
silicon-bonded alkenyl group-containing dior- 
ganopolysiloxane, an organohydrogenpolysiloxane, 
and a platinum catalyst are cured. For organic 
peroxide-curable silicone rubber compounds, com- 
positions containing a vinyl group-containing dior- 
ganopolysiloxane and an organic peroxide are 
cured. . For condensation reaction-curable silicone 
rubber compounds, compositions containing a 
silanol group-containing diorganopolysiloxane and 
an organohydrogenpolysiloxane (or alkoxysilane) 
and a curing catalyst are cured. In each of the 
above systems, a reinforcing filler, such as 
pyrogenic silica, may be thoroughly dispersed in 
the silicone rubber before cure. For the purposes 
of the present invention, it is preferred that the 
cured silicone rubber powder (II) is prepared from 
dimethylpolysiloxane polymers containing the 
aforementioned reactive groups. 

The cured silicone rubber powders (II) used in 
the present invention have an average particle di- 
ameter preferably below 100 urn (micrometer) and 
are added in the amount of about 1 to about 150 
parts by weight, preferably 10 to 100 parts by 
weight for each 100 parts by weight of the solids 
in the curable coating material. Below 1 part by 
weight, the effects of the silicone rubber particles 
are not realized, while above 150 parts by weight, 
miscibility with the curable coating materials is 
adversely affected. 

The cured silicone rubber powders (II) used in 
the present invention can be made by various 
methods. For example, the above silicone rubber 
compounds are uniformly mixed with the above 
epoxy group-containing compounds (or amino 
group-containing compounds) to obtain silicone 
rubber compositions. Next, these curable composi- 
tions are poured into water and uniformly dispersed 
therein with a high speed mixer, such as a colloid 
mill, or homogenizer (homomixer). The resulting 
aqueous dispersions are further dispersed in water 
at an elevated temperature or sprayed into hot air 
in order to cure the silicone rubber compositions 
containing an epoxy group-containing compound or 
amino group-containing compound. Alternatively, it 
is possible to first cure the silicone rubber com- 
positions containing the epoxy group-containing 
compound or amino group-containing compound 
and mechanically pulverize the cured products to 
obtain component (II). 

As described above, the silicone rubber pow- 
ders can be used in various curable coating materi- 
als. However, it is preferred to select the type of 



coating materials considering the affinity and reac- 
tivity with the resin component of the coating ma- 
terial For example, for coating materials of epoxy 
resin vehicles, silicone powders containing an ami- 

5 no group-containing compound are preferred, and 
for coating materials of polyurethane vehicles or 
amino resin vehicles, silicone powders containing 
amino group-containing compounds are applied to 
obtain coating compositions providing excellent 

w coatings with good adhesion between the vehicle 
and the silicone powder. 

The coating compositions of the present inven- 
tion are readily prepared by adding such silicone 
rubber powder to the above curable coating materi- 

75 als, followed by uniform mixing. They can then be 
applied to substrates from solution or dispersion by 
conventional coating methods well known in the art. 
Generally, such methods entail drying of the ap- 
plied coating and curing it at ambient or elevated 

20 temperatures, as appropriate. The coating com- 
positions of the present invention can be used as 
coatings for buildings, structures, various ma- 
chines, and the like. 
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EXAMPLES 



The present invention is explained with applica- 
tion examples. In the examples, all parts and per- 
cents are' by weight and the viscosity was mea- 
sured at 25 C. 



35 Reference Example 1 

Preparation of silicone powder containing an 
epoxy group-containing silicon compound: 

Mixture (A) was prepared by mixing 95 parts of 
40 dimethylpolysiloxane terminated with hydroxy 
groups at both ends and having a viscosity of 80 
cP (hydroxy group content 1 .3 wt%), 5 parts of y 
glycidoxypropyltrimethoxysilane, and 20 parts of 
methylhydrogenpolysiloxane terminated with 
45 dimethylhydrogen-siloxy groups at both ends and 
having viscosity of 10 cSt (silicon-bonded hydro- 
gen content 1 .5 wt%). 

Mixture (B) was prepared by mixing 95 parts of 
the above dimethylpolysiloxane, 5 parts of y 
so glycidoxypropyltrimethoxysilane, and 1.0 part of 
dibutyltin dioctoate. 

Mixtures (A) and (B) were stored in separate 
storage tanks at-lO*C. 

Next, 500 parts each of mixtures (A) and (B) 
55 were, mixed by feeding them to a static mixer 
(product of Tokushu Kika Co.. Japan). This mixture 
was then fed to a high-speed mixer together with 
20 parts of surfactant (trimethylnonanol-ethylene 
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oxide adduct, Tergitol TMN-6, product of Union 
Carbide Corp.. Danbury, CT), and 6000 parts of 
water, and stirred at 1400 rpm to obtain an aque- 
ous dispersion of a silicone composition. 

This aqueous dispersion was allowed to stand 
at room temperature for 3 hours, then sprayed at a 
rate of 3 liters/hour into air at 300* C. The silicon 
rubber composition was completely cured in the 
spray to produce a silicone rubber powder. 

This silicone powder was collected using a 
cyclone and bag filter to obtain 1900 g of a silicone 
rubber powder with an average particle diameter of 
40 urn. 



Reference Example 2 

Preparation of silicone rubber powder contain- 
ing an epoxy group-containing compound: 

Mixture (A) having a viscosity of 20 cP was 
prepared by mixing 100 parts of dimethylpolysilox- 
ane terminated by dimethylvinylsiloxy groups at 
both ends and having a viscosity of 2000 cP (vinyl 
group content 0.25 wt%) with 3 parts of methyl- 
hydrogenpolysiloxane terminated by trimethylsiloxy 
groups at both ends and having a viscosity of 10 
cP (silicon-bonded hydrogen content 1 wt%) and 5 
parts of -y-glycidoxypropyltrimethoxysilane. 

Mixture (B) was prepared by mixing 100 parts 
of the above described dimethylpolysiloxane with 
0.3 part of a chloroplatinic acid solution in isopropyl 
alcohol (platinum content 3 wt%). 

Mixtures (A) and (B) were kept in separate 
tanks at -30° C. whereupon 250 parts each of mix- 
tures (A) and (B) were uniformly mixed in a homo- 
mixer at + 5 ' C. The resulting mixture was treated 
with 100 parts of Tergitol TMN-6. mixed for 1 
minute, treated with 1000 parts of deionized water, 
and emulsified at 800 rpm for 5 minutes. The 
emulsion temperature was +10* C. To a flask 
equipped with a stirrer and containing 50 parts of 
the above emulsion there was added 2000 parts of 
water at 40* C. The resulting mixture was stirred at 
10 rpm to obtain a cured silicone rubber powder 
which was then washed and dried. When observed 
under a microscope, the cured silicone rubber par- 
ticles exhibited a pearl shape having an average 
diameter of 30 urn. 



Reference Example 3 

Preparation of silicone rubber powder contain- 
ing an amino group-containing silicon compound: 

A mixture was prepared from 90 parts of 
dimethylpolysiloxane terminated with hydroxy 
groups at both ends and having a viscosity of 80 
cP (hydroxy group content 1.3 wt%). 10 parts of y- 



aminopropyltrimethylsilane, 20 parts of methyl- 
hydrogenpolysiloxane terminated with dimethyl- 
hydrogensiloxy groups at both ends having a vis- 
cosity of 20 cSt (silicon-bonded hydrogen content 

5 0.15 t%) and 0.5 part of dibutyl dioctoate. This 
mixture was passed through a colloid mill to obtain 
an aqueous dispersion of a silicone rubber com- 
position. The resulting dispersion was then allowed 
to stand at room temperature for 1 hour and 

10 sprayed into air at 230 °C to obtain silicon rubber 
particles with an average diameter of 50 urn. 



Application Example 1 

75 

To a 500 cc metal container there was added 
100 g of acrylic resin coating material (tradename: 
"Magicron" Clear, product of Kansai Paint Co.. 
Japan). 40 g of the silicone powder containing an 

20 epoxy group-containing compound obtained in Ref- 
erence Example 1 and 50 g of toluene. Ten ce- 
ramic balls having a diameter of 10 mm. were 
added to the container and the contents were 
mixed using a pot mill rotator (product of Nitto 

25 Kagaku Co.. Japan) at 200 rpm for 5 hours to 
obtain a coating composition. This coating com- 
position was coated on a Teflon film and air-dried 
at room temperature for 24 hours to produce a 
coating. 

30 This coating was a mat film and had. a rubbery 

soft touch. 



Application Example 2 

35 

According to the procedure of Application Ex- 
ample 1 , a coating composition was prepared from 
100 g of a polyurethane coating material 
(tradename: "Retan White", product of Kansai Paint 

40 Co., Japan), 50 g of the silicone rubber powder 
containing an epoxy group-containing silicon com- 
pound obtained in Reference Example 1 and 50 g 
of toluene. This composition was then mixed well 
with 20 g of a hardener for the polyurethane resin 

45 coating material, coated on a Teflon sheet, and 
dried at room temperature for 24 hours to produce 
a mat coating. 

This coating film was cut and the cut surface 
was observed under a scanning electron micro- 

50 scope, showing a uniform distribution of the sili- 
cone powder throughout the polyurethane resin 
coating material. It was also noted that the powder 
was strongly adhered to the polyurethane resin 
coating. 

55 

Application Example 3 
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According to the procedure of Application Ex- 
ample 1, 100 g of epoxy resin coating material 
(tradename: "Million" White, product of Kansai 
Paint Co., Japan) were mixed with 100 g of the 
silicone rubber powder containing the amino group- 
containing compound obtained in Reference Exam- 
ple 3 and 50 g of toluene. 

The above mixture was mixed well with 25 g of 
a hardener for the above epoxy resin coating ma- 
terial and the resulting coating composition was 
coated on a Teflon sheet and allowed to stand at 
room temperature for 24 hours to obtain a mat 
coating film. This film was cut and the cut surface 
was observed under a scanning electron micro- 
scope, showing a uniform distribution of the sili- 
cone rubber powder in the epoxy resin coating 
material with good adhesion between the epoxy 
resin and the rubber powder. This coating film was 
then bent 180° , and the cut area at the bend was 
similarly observed under the scanning electron mi- 
croscope, showing complete adhesion of the sili- 
cone rubber powder to the epoxy resin coating 
material. 



particle diameter of less than about 100 urn. 

2. In a method for forming a mat surface coat- 
ing on a substrate by curing a coating material 
thereon, the improvement comprising mixing with 

5 said coating material a cured silicone rubber pow- 
der which has uniformly dispersed therein from 
about 1 to about 20 percent by weight of a com- 
pound selected from the group consisting of 
(i) an epoxy group-containing compound and 

10 (ii) an amino group-containing silicon compound, 
said silicone rubber powder having an average 
particle diameter of less than about 100 urn. 

3. A substrate coated with the composition of 
claim 1. 

75 
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Comparative Example 1 

A silicone rubber powder was prepared by 
repeating Reference Example 3 without the y- 
aminopropyltrimethoxysilane. 30 

A coating composition was obtained by repeat- 
ing Application Example 3 using the above silicone 
rubber powder in place of the silicone rubber pow- 
der containing the amino group-containing silicon 
compound. The characteristics of this coating com- 35 
position were examined as in Application Example 
3. The coating was a mat film wherein the disper- 
sion of the silicone rubber powder in the epoxy 
resin coating materials was good. However, when 
the coating film was bent 180* and the cut area at 40 
the bend was observed, it was learned that there 
were gaps between the silicone rubber powder and 
the coating material, with the silicone rubber par- 
ticles about to fall off. 



Claims 

1 . A coating composition comprising: 

(I) 100 parts by weight of a curable coating 
material; and 

(II) from about 1 to about 150 parts by 
weight of a cured silicone rubber powder which has 
uniformly dispersed therein from about 1 to about 
20 percent by weight of a compound selected from 
the group consisting of 

(i) an epoxy group-containing compound and 

(ii) an amino group-containing silicon compound, 
said silicone rubber powder having an av rage 
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© Coating compositions. 



© Curable coating compositions comprising a con- 
ventional curable coating material and a cured sili- 
cone rubber powder, which has uniformly dispersed 
therein from about 1 to 20 percent by weight of an 
epoxy group-containing compound or an amino 
group-containing compound, are disclosed. When 
cured, the compositions of the invention provide 
durable mat surface coatings on buildings, structures 
and machines, inter alia. 
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